Heterochromatin: the hidden epigenetic geography of the Y chromosome Sir, We read with great interest the systematic review and meta-analysis of Stouffs et al. (2010) , which aimed to characterize the association between gr/gr deletions and male infertility. The authors present evidence supporting that the strength of the association depends on the ethnicity and geographic region of the tested population. Such observation is concurrent with our previously published data (NavarroCosta et al., 2010) and further highlights the role population differences can play in determining the phenotypical outcome of a genetic risk factor.
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As discussed in both manuscripts, the genetic constitution of the Y chromosome is central to this effect, since gr/gr deletions are fixed in several Y haplogroups with no discernible consequences on spermatogenic function. Due to the well-defined geographical distribution of these Y haplogroups, they represent the basis of the populationspecific differences. Nevertheless, it remains unknown how different evolutionary lineages of a single gene-poor chromosome can modulate, to such an extent, the spermatogenic phenotype.
Interestingly, a recent study on Y-linked genetic variance in Drosophila has provided a most promising lead. The study from Lemos et al. (2010) has demonstrated that heterochromatic variation in the Drosophila Y chromosome can result in significant differences in terms of global expression patterns. Seeing that the recorded gene-expression changes arose from whole genome alterations in the balance between euchromatin and heterochromatin, it was proposed that DNA-binding chromatin regulators were sequestered to the lengthy Y chromosome heterochromatic domains. Therefore, given the variation in heterochromatin length in the tested Y chromosomes, the recorded expression differences were bound to reflect a titration effect of the DNA-binding regulators in the Y heterochromatin.
A similar mechanism can be envisaged in our species when considering the phenotypical variability associated with gr/gr deletions. Just like in Drosophila, the human Y is characterized by extensive heterochromatin stretches, the size of which has been shown to be variable between Y haplogroups (Repping et al., 2006) . Perhaps, evolution conserved a similar role for these domains between fly and primates. If indeed human Y heterochromatin can sequester chromatin regulators, the significant size polymorphism associated with this region can ultimately lead to the establishment of different transcription-permissive states. These may vary in terms of their resilience to the genetic disruption introduced by gr/gr deletions, ultimately explaining the variability of the spermatogenic phenotype.
Testing this hypothesis in humans will be a daunting technical challenge, yet one that can yield a significant breakthrough on the role of the Y chromosome in male fertility. The identification of such an effect in our species would certainly open new research avenues in our understanding of population susceptibility to (epi)genetic risk factors.
